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K och et al. recently published on the degradation of a polymeric brominated flame retardant, "Polymeric FR", under thermal and UV exposure conditions. This work intended to explore the long-term behavior of Polymeric FR when used in polystyrene (PS) insulation foam applications and evaluate potential degradants formed when used in these applications. As part of a series of studies 1−3 on the Polymeric FR substance, the authors have correctly noted the limitations of their research to the actual degradation profile of the Polymeric FR technology as applied in practice, most notably
• the studies performed are not environmentally relevant because they did not study the degradation of the Polymeric FR as incorporated within PS foam, 3 noting for example that incorporation of the Polymeric FR into the PS matrix lowers the degradation speed 1 • the UV degradation pathway, which yielded the majority of the degradation observed in their experiments, is not a significant pathway for PS insulation foam containing the Polymeric FR technology, 1 due to the lack of UV exposure across the life cycle 3 and shielding of the Polymeric FR against UV by the PS foam matrix 3
However, in the current paper 1 the authors do not adequately evaluate the toxicity of the observed degradants, and fail to acknowledge their own research demonstrating minimal toxicity of the observed species. 2 The intent of this correspondence is to connect the work reported by Koch et al. in this paper to the broader knowledge of degradation performance for Polymeric FR, and to correct the improper perceptions suggested by Koch et al.'s work regarding the degradation profile for the Polymeric FR technology.
The potential degradants identified in these experiments do not "pose a toxic potential for the environment" as speculated by the authors. 1 In a parallel publication by Koch et al., 2 the authors studied the ecotoxicity of the species identified in this work, both individually and as a mixture, and concluded, convincingly, that "acute toxicity seems rather limited", and that "If at all, ef fects can only be found at extremely high concentrations, which are presumably not to be expected following degradation of 'Polymeric FR'". Here, it is inexplicable why the authors did not cite their own work that provides additional insight into the minimal toxicological concern for the degradants that they observed. Moreover, ecotoxicological characterization studies 4−8 show these observed degradants to be biodegradable and to not be persistent in the environment, in addition to exhibiting low toxicity to aquatic organisms.
In In summary, the suggestion by Koch et al. that Polymeric FR technology may lead to degradation products that "might have potentially adverse environmental ef fects" 1 is both unsupported by the results presented and contradicted by their own work in a separate publication. 2 On the contrary, studies of Polymeric FR to date show good stability for environmentally relevant degradation pathways, and show little toxicity concern for degradation that could be expected to occur over the life cycle of PS foam insulation.
We note, additionally, that since the publication of Koch et al.'s work in Environmental Science & Technology, 1 the authors have published a recent summary of their work in Chemosphere 11 that concludes "as long as polymeric f lame retardants are used in building insulation only, the actual risk seems to be rather limited". This statement is supported by the literature as noted above, but it contradicts their statement in Environmental Science& Technology that use of the Polymeric FR technology may lead to adverse environmental effects. 1 We believe that the authors should explain why the Environmental Science & Technology paper conclusion differs from the Chemosphere paper conclusion to reconcile their view in the literature.
We sincerely hope that this communication provides a more complete picture of the information known regarding degradation behavior of Polymeric FR technology as used within PS foam applications, and enables readers of Environmental Science & Technology to have a more robust assessment of the degradation profile of this technology. The Polymeric FR technology development represents an important step forward for flame retardant technology, providing a nonhazardous solution to enable the required fire performance of PS insulation foams, which resulted after years of dedicated research aimed specifically at finding a safer alternative to the incumbent technology.
